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1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : PARADISE R ET AL: "Knitted bioclothes for cardiopulmonary monitoring" 
D2: GB-A-1 417 394 

D3: WIJESIRIWARDANA R ET AL: "Resistive fibre-meshed transducers" 



1 . Independent claims 1,16-19 

1.1 

The present application does not meet the requirements of Article 33(3) PCT, because the 
subject-matter of claims 1, 13-19 does not involve an incentive step. The reasons are the 
following: 

Document D1 discloses (the references in parenthesis applying to this document): 

Knitted fabric wherein piezoresistive sensors for the monitoring of movement and 
breathing, electrodes for the monitoring of cardiac activity and breathing, and 
conductive connections for the transmission of signals are integrated (abstract; figure 
2). 

1.2 

Consequently, the subject-matter of claim 1 differs from D1 in the feature that 

said knitted fabric is made of multiple layers where sensors, electrodes and 
connections are located. 

1.3 

D3 relates to wearable patient monitoring systems using knitted structures comprising 
strain gauges (D3, p. 2, section 2 'Significance of knitting technology'). Thus, D3 relates to 
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the same general subject as the application (p. 3, I. 7 - 12) and D1 (abstract). Furthermore, 
D3 discloses that advantageously such a knitted structure is composed of multiple layers 
(D3, p. 2, section 2 Significance of knitting technology', last paragraph). 
Consequently, the skilled person would regard it as obvious to include this feature known 
from D3 in a device according to D1 in order to solve the problem posed. 

The subject-matter of claim 1 can therefore not be considered as involving an inventive 
step (Article 33(3) PCT). 

Since D1 also refers to detecting breathing pattern (section II, second sentence) and 
breathing signals are related to movement, claim 17 also lacks an inventive step (Article 
33(3) PCT). 

1.4 

The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 16, 18, and 1 9 does not involve an inventive step in the sense of 
Article 33(3) PCT. 

1.5 

With regard to claim 16, D1 refers to monitoring activity, ECG, and breathing pattern 
(section II, first para.). For the man skilled in the art, breathing patterns obviously include 
breathing activity and respiratory frequency. Thus, claim 16 discloses in addition to what is 
known from D1 detection of EOG and EMG signals. However, the man skilled in the art 
known about these signals and according to circumstances, would use the known fabric 
according to D1 and D3 for the detection of EOG and EMG signals without applying an 
inventive step. 

1.6 

With regard to claim 18, the same arguments, mutatis mutandis, as for claim 16 apply. 
Impedance pneumography is well known in the art and would obviously applied by the man 
skilled in the art. 

1.7 

With regard to claim 19, a double-bed jersey technique is a well known technique in the 
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field of knitting (see also D2, Example 13) and cannot support an inventive step. 
1.8 

Thus, claims 16, 18, and 19 lack an inventive step (Article 33(3) PCT). 



2. Dependent claims 

2.1 

Claims 12, 13, and 15 do not comply with the requirements of Rule 6.2 PCT since they 
refer to the drawings. 

2.2 

The features of claim 14 are obvious in view of D1 (section 'Conclusion') since 'cut and 
sew 1 is a standard textile industrial process. 

2.3 

Dependent claims 2 - 1 1 , 20, 21 do not appear to contain any additional features which, in 
combination with the features of any claim to which they refer, meet the requirements of 
the EPC with respect to inventive step, since they are either disclosed by D1 or D3, or 
rendered obvious by the prior art (see passages cited in the search report). 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-January 2004) 



[ Primed: 22-11-2005 



rCLMSPAMD' 



005 03.10.20C 



e;EPD453251i 



10 



15 



20 



25 



30 



NEW SET OF CLAIMS 

1. Knitted fabric wherein piezoresistive sensors for the monitoring of movement and 
breathing, electrodes for the monitoring of cardiac activity and breathing, and 
conductive connections for the transmission of signals are integrated, characterised in 
that said knitted fabric is made of multiple layers where sensors, electrodes and 
connections are located 

2. Knitted fabric according to claim 1 wherein $aid piezoresistive sensors axe realised by 
regions of fabric made of piezoresistive yarn$. 

3. Knitted fabric according to claim 1-2 wherein said piezoresistive sensors are realised 
by the so-called "intarsia" technique. 

4. Knitted fabric according to claim 1-3 wherein said electrodes and said conductive 
connections are realised by conductive yarns. 

5. Knitted fabric according to claim 1-4 wherein said electrodes and said conductive 
connections are made using the so-called "tubular intarsia technique". 

6. Knitted fabric according to claim 1-5 wherein said electrodes are made of metal yarns 
twisted with standard yams, 

7. Knitted fabric according to claim 1-6 wherein said piezoresistive yarns are elastic 
yarns composed by electro-conductive fibres or synthetic fibres containing dispersed 
phases or shells of conductive materials. 

8. Knitted fabric according to claim 1-7 wherein said piezoresistive yarns are made with 
a lycra-based fabric coated with carbon loaded rubber. 

9. Knitted fabric according to claim 1-8 wherein said conductive connections are made 
of metal yarns twisted with standard yams* 

10. Knitted fabric according to claim 1-9 wherein said knitted fabric is made using the 
double-bed jersey technique. 
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11. Knitted fabric according to claim 1-10 wherein said knitted fabric is made of multiple 
layers m a way that electrodes are placed in contact with the skin of the riser under 
examination while connections are insulated by a layer of fabric which separates them 
from the user's body. 

12. Knitted fabric according to claim 1-11 wherein said piezoresistive sensors and said 
electrodes are located as reported on figure (1). 

13. Knitted fabric according to claim 1-11 wherein said electrodes are located as reported 
on figure (6). 

14. Knitted fabric according to claim 1-12 wherein said knitted fabric is employed in cut 
and sewn clothes and garments. 

15. Knitted fabric according to claim 13 wherein the sleeves comprised in said clothes and 
garments have a shape that is cut from said fabric, rotated with respect to knitting 
direction so that course in said sleeves are parallel to arm length* 

16. Use of the knitted fabric according to claim 1-15 for the detection of signals related 
to ECG, EOG, EMG, respiratory activity and respiratory frequency. 

17. Use of the knitted fabric according to claim 1 - 15 for the detection of signals related 

18. Use of the knitted fabric according to claim 1 - 15 for the detection of impedance 
pneumography. 

19. Process for the production of a knitted fabric according to claim 1-15 wherein said 
knitted fabric is made using the double-bed jersey technique. 

20. Process according to claim 19 wherein said electrodes and said conductive 
connections are made using the so-called "tubular intarsia technique". 

21. Process according to claim 20 wherein said knitted fabric is made with double bed 
weft knitting machines. 
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